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Background
Myositis ossificans (MO) is a non-neoplastic, self-limiting, heterotopic bone formation occurring typically in large muscles of the extremities. It may occur at any age, but is rare in infants or older patients. Men are more commonly affected than women. Around 60% to 75% of myositis ossificans cases occur as a result of trauma. In patients without history of trauma, MO can be associated with systemic diseases or it may be just idiopathic. Microscopically it is classified into three different stages: early, intermediate or late (mature), which correlate with clinical and radiological appearance. Histologically, major non-ossified central core of proliferating fibroblasts and myofibroblasts, accompanied by a minor component of osteoid and mature lamellar bone at the periphery can be seen in the early stage. In the intermediate stage almost entirely osteoid component is rimmed by active osteoblasts, the tumor is surrounded by a shell of mature lamellar bone. The late stage is characterized by typical zonal pattern (zonal phenomenon). It consists of innermost area made of proliferating fibroblasts and myofibroblasts with areas of hemorrhage and necrosis, an intermediate zone, which contains osteoblasts with immature osteoid formation and peripheral zone -the mature bone. Plain films or CT scans may reflect this histologic zoning by demonstrating typical, mature outer shell of a bone. In this late stage the lesion may regress in size and spontaneous regression of the lesion occurs in about 30% of patients.
The authors of this study present case report of a patient admitted to the hospital with suspicion of sarcoma. Number of examinations were performed, including ultrasound, CT scan and MRI.
On the basis of obtained results the following differential diagnoses were taken into consideration: parosteal ostosarcoma, synovial sarcoma, malignant fibrous histiocytoma and myositis ossificans.
The aim of this study was to present the differential diagnosis of malignant and benign tumors based on diagnostics imaging (Table 1) .
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Case Report
A 29-year-old woman with no history of trauma presented with a palpable tumor of the neck. Physical examination revealed a hard, painless, poorly mobile, left-sided nodule extending from the angle of mandible to the base of the neck. In 2009 the patient underwent excision of a skin nevus located in left axilla and the back. She denied current or past significant alcohol ingestion, exposure to toxins, smoking or use of any medication.
Ultrasound examination: (Figure 1 ) of the neck revealed hypoechoic lesion located medially to the sternocleidomastoid muscle and inside trapezoid muscle. The tumor size was 47×20 mm. Calcification and increased vasculature were seen in tumor's periphery.
Computed tomography: (Figure 2 ) scans demonstrated a low-attenuating soft tissue mass, 30×28 mm in size, with peripheral calcification, located within left splenius colli and medially to levator scapulae muscle, displacing the semispinalis capitis and semispinalis colli muscles,. 
Discussion
In this case study authors attempted to stress the importance of differentiation between MO and sarcomas, which may reveal many similarities in diagnostic imaging studies.
Parosteal osteosarcoma, a part of juxtacortical osteosarcoma group (75% of all surface osteosarcomas) is an extensively lobulated, 'cauliflower-like,' homogenously ossified mass. About 15% of tumors contain high-grade components. On the other hand, low-grade tumors carry significant risk of dedifferentiation into high-grade sarcomas. In comparison to MO, there are some cases showing the presence of bone marrow invasion. Typical findings for parosteal osteosarcoma in diagnostic imaging include a string sign, which is a thin, radiolucent line called a cleavage plane, separating the tumor from the cortex. As they grow, they are composed of dense osteoid component attached to the outer cortex over a narrow zone. In most cases the tumor is ill defined, heavily calcified, with more dense central area. Typically, calcifications in parosteal osteosarcoma are often centrally located, while MO is extensively calcified at the periphery. In MRI pictures parosteal osteosarcomas are hypointense on both T1-and T2-weighted images due to their dense osteoid components. Necrotic and hemorrhagic parts are heterogeneously hyperintense on T2-weighted images, but dedifferentiation may also produce a hyperintense signal, which can also relate to high-grade components. Thus, high signal intensity on T2-WI of tumors of all grades does not identify a dedifferentiated component. However, contrast-enhanced images may reveal the solid component in heterogeneous areas of T2-WI and may indicate an appropriate site for biopsy.
Synovial sarcoma is a rare and aggressive soft tissue tumor, which usually grows around joints. On MRI the tumor appears sharply demarcated and cystic or multi-lobulated, with various degrees of internal septation. (Table 2 ).
Conclusions
The aim of this study was to present the differential diagnosis between MO and malignant tumors, such as parosteal sarcoma, synovial sarcoma and malignant fibrous histiocytoma based on diagnostic imaging. Differential diagnosis based on diagnostic imaging is difficult, but possible particularly in the intermediate and late stages of MO. When the typical zonal phenomenon is present, it can suggest proper diagnosis, and biopsy, which is often misleading, can be avoided. Different types of sarcomas have to be included in the differential diagnosis due to the presence of calcifications.Recognition of the pattern of mineralization, with peripheral mature ossification, is essential for differentiation of the late stage of MO from other mineralized lesions, especially parosteal osteosarcoma. One should consider myositis ossificans a final diagnosis only after ruling out malignant diseases.
